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(54) ALIGNMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alignment 
device, which can readily replace a light source such as 
a halogen lamp. 

SOLUTION: A using-time control part 91 controls the 
laminated using time of a halogen lamp in use by 
measuring and storing the conducting time of the 
halogen lamp in use at present. A using-time display part 
92 display the laminated using time of the halogen lamp 
in use, so that a worker can understand. A replacement 
requirement discriminating part 95 discriminates whether 
the halogen lamp in use maintains the required 
performance or not, based on the laminated using time 
of the halogen lamp in use and the output of the 
detection of optical quantity from an light-quantity sensor 

41 . When it is discriminates that the change of the halogen lamp in use is required, a lamp 
holder 41 1 is made to rotate, and the halogen lamp in use is replaced by another lamp not in 
the using state. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In case the pattern of a mask is imprinted to a sensitization substrate, while preparing the 1st 
and 2nd light source components which illuminate said alignment mark in the alignment equipment 
which observes an alignment mark The installation equipment which installs said 1st or 2nd light source 
component in the condition which can be illuminated, and a lighting impossible condition exchangeable, 
the time check which measures the time of said 1st or 2nd light source component installed in the 
condition which can be illuminated — with equipment The monitoring device which carries out the 
monitor of whether it is no although said 1st or 2nd light source component installed in the condition 
which can be illuminated holds the predetermined engine performance, said time check — based on the 
information from equipment and said monitoring device with the decision equipment which judges the 
need for exchange of said 1st or 2nd light source component installed in the condition which can be 
illuminated Alignment equipment characterized by controlling said installation equipment based on the 
decision result of said decision equipment, and having the control unit made to exchange for said 2nd or 
1 st light source component said 1 st or 2nd light source component installed in the condition which can 
be illuminated. 

[Claim 2] Said control unit is alignment equipment according to claim 1 characterized by exchanging 
said light source component, without suspending the exposure actuation which imprints the pattern of 
said mask to said sensitization substrate. 

[Claim 3] It is alignment equipment according to claim 2 which said alignment equipment is an off-axis 
system which does not let the illumination light from said light source component pass to the projection 
lens which imprints the pattern of said mask to said sensitization substrate, and is characterized by for 
any under detection of the alignment mark of said alignment equipment of the inside of a calibration or 
specification coming out, and for said control device avoiding a certain case, and exchanging said light 
source component. 

[Claim 4] Alignment equipment according to claim 3 characterized by redoing the calibration of said 
alignment equipment when said control device exchanges said light source component. 
[Claim 5] Alignment equipment according to claim 3 characterized by redoing detection of the 
alignment mark of said specification by said alignment equipment when said control unit exchanges said 
light source component immediately after detection of the specific alignment mark by said alignment 
equipment. 

[Claim 6] It is alignment equipment according to claim 1 characterized by the 3rd light source 
component for non-facilities and exchange being possible for said 1 st or 2nd light source component of a 
lighting impossible condition, without suspending the exposure actuation which imprints the pattern of 
said mask to said sensitization substrate among said light source components attached in said installation 
equipment. 

[Claim 7] Said light source component is alignment equipment according to claim 1 characterized by 
including the light source lamp of the extensive wavelength band which illuminates said alignment mark 
including the photo sensor to which said alignment equipment detects an alignment mark as image 
information. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alignment equipment which equips a sensitization 
substrate with the exchange style of the light source components of a halogen lamp and others in more 
detail about the alignment equipment for positioning of the aligner which imprints the pattern of a mask. 
[0002] 

[Description of the Prior Art] With the aligner, the circuit pattern drawn on the subject copy called a 
mask is baked on the resist layer of a semi-conductor wafer using a projection lens, and the resist pattern 
of a desired circuit is formed in developing it. 

[0003] Under the present circumstances, it is necessary to pile up correctly the light figure of the circuit 
pattern already formed on the wafer, and the circuit pattern which should be exposed from now on. 
[0004] Equipment required for such superposition is called alignment equipment. Alignment equipment 
The alignment optical system which detects optically the mark for alignment beforehand formed on the 
wafer, and acquires the photoelectrical signal according to the profile of a mark, It shifts and has the 
positioning device which was searched for with the signal-processing system which processes this 
photoelectrical signal electrically with a suitable algorithm, and calculates the amount of gaps to the 
original location of an alignment mark and which carries out location amendment of the location of a 
wafer or a mask at a precision according to an amount. 

[0005] Among these, there are a thing of the on-axis method which detects an alignment mark through a 
projection lens, and a thing of an off-axis method which detects the alignment mark on a wafer through 
the microscope objective lens which detached and installed only fixed distance separately from the 
projection lens in the alignment sensor which consists of alignment optical system and a signal- 
processing system. 

[0006] As an alignment sensor of the latter off-axis method, there are some which are called FIA (field 
image alignment). By such alignment sensor, the image processing of the alignment mark illuminated 
with this light is carried out using the light which has wavelength distribution [ broadcloth / as mark 
illumination light ], and the location of an alignment mark is measured. And when only the amount of 
base lines corresponding to a difference with the location of the circuit pattern drawn on the mask 
amends the location of the measured alignment mark, the circuit pattern drawn on the mask can be 
projected on the location of the request on a wafer. 

[0007] Although the halogen lamp is used with above alignment equipment as the light source which 
generates the light which has broadcloth wavelength distribution, since there is a fixed life (generally 
around 2000 hours) in a halogen lamp, it is necessary to exchange these to suitable timing. In this case, 
the operator checked the operating state of alignment equipment and judged the existence of the need for 
exchange of a halogen lamp. And on the occasion of exchange of a halogen lamp, actuation of an aligner 
was stopped temporarily and the halogen lamp used by handicraft was exchanged for the intact thing. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the activity which checks the operating state of 
alignment equipment or exchanges halogen lamps is complicated. 

[0009] Moreover, this kind of aligner is usually used by continuation operation in the volume-production 
facility for 24 hours, and desirably [ that an aligner stops for the maintenance of alignment equipment, a 
trouble, etc. ], as the time amount of a halt is short, it goes up and is more desirable [ time amount / an 
operating ratio ]. 
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[0010] Then, this invention aims at offering the alignment equipment for which the light source of a 
halogen lamp etc. is simply exchangeable. 

[001 1] Moreover, this invention aims at offering the alignment equipment for which the light source is 

exchangeable, without suspending actuation of an aligner. 

[0012] 

[Means for Solving the Problem] In the alignment equipment which observes an alignment mark by this 
invention in case the pattern of a mask is imprinted to a sensitization substrate in order to solve the 
above-mentioned technical problem While preparing the 1 st and 2nd light source components (20a-20d) 
which illuminate said alignment mark The installation equipment which installs said 1 st or 2nd light 
source component (20a-20d) in the condition which can be illuminated, and a lighting impossible 
condition exchangeable (41 1), the time check which measures the time of said 1st or 2nd light source 
component (20a) installed in the condition which can be illuminated — with equipment (91) The 
monitoring device which carries out the monitor of whether it is no although said 1 st or 2nd light source 
component (20a) installed in the condition which can be illuminated holds the predetermined engine 
performance (416), said time check — based on the information from equipment and said monitoring 
device with the decision equipment (95) which judges the need for exchange of said 1st or 2nd light 
source component (20a) installed in the condition which can be illuminated It is characterized by 
controlling said installation equipment (411) based on the decision result of said decision equipment, 
and having the control unit (97) made to exchange for said 2nd or 1 st light source component (20b-20d) 
said 1 st or 2nd light source component (20a) installed in the condition which can be illuminated. 
[0013] Moreover, in a desirable mode, it is characterized by what (steps S31 and S33) are exchanged for 
said light source component (20a), without said control unit (97) suspending the exposure actuation 
which imprints the pattern of said mask to said sensitization substrate. 

[0014] Moreover, in a desirable mode, said alignment equipment receives the projection lens (PL) which 
imprints the pattern of said mask to said sensitization substrate. It is the off-axis system which does not 
let the illumination light from said light source component pass. Said control unit (97) It is characterized 
by for any under detection of the alignment mark of said alignment equipment of the inside of a 
calibration (step S22) or specification (step S23) coming out, avoiding a certain case, and exchanging 
said light source component. 

[0015] Moreover, in a desirable mode, when said control unit exchanges said light source component 
(step S31), it is characterized by what the calibration of said alignment equipment is redone for (step 
S22). 

[0016] Moreover, in a desirable mode, when said control unit exchanges said light source component 
immediately after detection (step S23) of the specific alignment mark by said alignment equipment (step 
S33), it is characterized by what detection of the alignment mark of said specification by said alignment 
equipment is redone for (step S23). 

[0017] Moreover, in a desirable mode, it is characterized by the 3rd light source component for non- 
facilities and exchange being possible, without said 1 st or 2nd light source component (20b-20d) of a 
lighting impossible condition suspending the exposure actuation which imprints the pattern of said mask 
to said sensitization substrate among said light source components attached in said installation 
equipment. 

[0018] Moreover, in a desirable mode, said light source component is characterized by including the 
light source lamp (20) of the extensive wavelength band which illuminates said alignment mark 
including the photo sensor (34) to which said alignment equipment detects an alignment mark as image 
information. 
[0019] 

[Embodiment of the Invention] 

The [1st operation gestalt] Drawin g 1 is drawing explaining the whole aligner structure incorporating the 
alignment equipment of the 1st operation gestalt. The illumination light IL for exposure irradiates 
pattern space PA prepared in the reticle R named a mask generically by uniform illumination 
distribution through a condensing lens CL. Incidence of the illumination light IL which passed along 
pattern space PA is carried out to the projection lens PL, and it reaches the wafer W which is a 
sensitization substrate. Here, Reticle R and Wafer W are conjugate mutually under the wavelength of the 
illumination light IL about the projection lens PL. In addition, the illumination light IL is Koehler 
illumination and image formation of the light source image is carried out to the core in the pupil EP of 
the projection lens PL. 
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[0020] Reticle R is held in the reticle stage RS which can be moved slightly to two-dimensional. This 
reticle R is positioned about the optical axis AX of the projection lens PL by being detected by the 
reticle alignment system which the reticle alignment mark formed around it becomes from a mirror 16, 
an objective lens 17, and the mark detection system 18. 

[0021] Wafer W is laid on the wafer stage ST which carries out two-dimensional migration by the drive 
system 13. The coordinate value of this wafer stage ST is serially measured by the interferometer 12. 
The stage controller 14 controls a drive system 13 based on the coordinate calculated value from an 
interferometer 12 etc., and controls migration and positioning of the wafer stage ST. On the wafer stage 
ST, reference mark FM used by the base-line measurement mentioned later is prepared. 
[0022] The aligner shown in drawing 1 is equipped with the 1st alignment optical system 50 of a TTL 
(Through The Lens) method, and the 2nd alignment optical system 60 of an off-axis method, and uses 
these properly suitably according to condition situations, such as detection precision and detection 
speed, (see JP,2-54103,A etc. about the detailed principle of the alignment optical system of a TTL 
method, and the alignment optical system of an off-axis method). 

[0023] First, the 1st alignment optical system 50 is explained. The beams LB outputted from a laser light 
source 1 are red light, such as helium-Ne laser with which a resist does not have photosensitivity. This 
beam LB passes along the beam plastic surgery optical system 2 containing a cylindrical lens etc., and it 
carries out incidence to an objective lens 6 through mirror 3a, a lens system 4, mirror 3b, and a beam 
splitter 5. It is reflected by the mirror 7 installed in the reticle R lower part by 45 degrees, and incidence 
of the beam LB which carried out outgoing radiation from the objective lens 6 is carried out to an optical 
axis AX on the outskirts of a visual field of the projection lens PL at parallel. The beam LB which 
carried out incidence to the projection lens PL irradiates Wafer W perpendicularly through the core of 
the pupil EP of the projection lens PL. In addition, the projection lens PL carries out re-image formation 
of the spot light SP 0 of the shape of a slit condensed with the objective lens 6 as a spot light SP on 
Wafer W. 

[0024] In order to detect the alignment mark on Wafer W by the spot light SP, horizontal migration of 
the wafer stage ST is carried out to the spot light SP. If the spot light SP carries out the relative scan of 
the alignment mark of the periodic pattern formed on the outskirts of a shot field of an on [ Wafer W ], 
specular reflection light, the scattered light, the diffracted light, etc. arise, and the quantity of light 
changes with the relative positions of an alignment mark and the spot light SP from the alignment mark. 
It reverses along the light transmission way of Beam LB, passes along the projection lens PL, a mirror 7, 
and an objective lens 6, it is reflected by the beam splitter 5, and such optical information reaches a 
photo detector 8. The light-receiving side of a photo detector 8 is arranged at the pupil EP of the 
projection lens PL, and field EP' [ **** / almost ], receives only the scattered light and the diffracted 
light from an alignment mark, and outputs the signal according to the reinforcement. 
[0025] The photoelectrical signal from this photo detector 8 is inputted into the LSA (laser step 
alignment) arithmetic unit 9 with the location measurement signal PDS from an interferometer 12. The 
LSA arithmetic unit 9 samples and memorizes the photoelectrical signal wave form from a photo 
detector 8 based on the location measurement signal PDS to the spot light SP, and outputs the mark 
positional information AP 1 by analyzing the wave as a coordinate location of the wafer stage ST when 
the core of an alignment mark is in agreement with the core of the spot light SP. 
[0026] Next, the 2nd alignment optical system 60 is explained. The light generated from the halogen 
lamp 20 built in light equipment 40 is condensed by the end side of an optical fiber 22 with the 
condensing lens 21 similarly built in light equipment 40. The light which passed along the fiber 22 
passes along the filter 23 which cuts the sensitization wavelength (short wavelength) region and infrared 
wavelength region of a resist layer, and reaches a half mirror 25 through a lens system 24. Incidence is 
carried out to an objective lens, it is reflected by the prism mirror 28 fixed so that the visual field of this 
projection lens PL might not be interrupted further around the lens-barrel lower part of the projection 
lens PL, and the illumination light reflected here irradiates Wafer W perpendicularly, after being 
reflected almost horizontally by the mirror 26. In addition, an objective lens 27 is made into telecentric 
system, the image of the outgoing radiation edge of a fiber 22 is formed in field 27a of the aperture 
diaphragm (it is the same as a pupil), and Koehler illumination is performed to it. Moreover, the optical 
axis of an objective lens 27 is set to become perpendicular on Wafer W, and a gap of the mark location 
of an optical axis depended for falling produces it at the time of detection of an alignment mark. 
[0027] The reflected light from Wafer W passes along an objective lens 27 and a half mirror 25, and 
image formation is carried out to the index plate 30 by the lens system 29. This index plate 30 is 
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arranged by an objective lens 27 and the lens system 29 Wafer W and conjugate, and has a straight-line- 
like index mark in a rectangular transparence aperture according to them. Image formation of the image 
of a wafer W-like alignment mark is carried out into the transparence aperture of the index plate 30. 
Image formation of this alignment mark image and the index mark is carried out to the image sensors 34, 
such as a CCD camera, through the relay systems 3 1 and 32 and a mirror 32. The video signal from an 
image sensor 34 is inputted into the FIA arithmetic unit 35 with the location measurement signal PDS 
from an interferometer 12. The FIA arithmetic unit 35 asks for the gap of an alignment mark image to 
the index mark formed in the index plate 30 based on the wave of a video signal, and outputs the 
information AP 2 about the mark core detection location of the wafer stage ST when an alignment mark 
image is correctly located at the core of an index mark from the halt location of the wafer stage ST 
expressed by the location measurement signal PDS. The illumination light of the wafer W which passed 
along the filter 23 above illuminates a partial field (smaller than a shot field) including the alignment 
mark of Wafer W with an almost uniform illuminance. Under the present circumstances, the wavelength 
region of the illumination light is set to width of face of about 200nm. 

[0028] In addition, in drawing 1 , 1 set of same structure optical system is established at a time in the 
direction which intersects perpendicularly with space although the 1st alignment optical system 50 and 1 
set of 2nd alignment optical system 60 are not shown, respectively. 

[0029] The main control system 80 carries out generalization control of the 1st alignment optical system 
50, the 2nd alignment optical system 60, and the stage controller 14 grade. 

[0030] The positional information PDS from an interferometer 12 is always inputted into this main 
control system 80. The mark positional information AP 1 from the LSA arithmetic unit 9 and the mark 
positional information AP 2 from the FIA arithmetic unit 35 are inputted into the main control system 
80, and storage maintenance is carried out as alignment data. Thus, the memorized alignment data are 
used in case an actual shot array coordinate value is computed from the shot array coordinate value on 
the design which should be exposed on Wafer W using the statistical operation technique (EGA; 
enhancement global alignment). In this way, the computed shot array coordinate value is used in case the 
wafer stage ST carries out stepping control (namely, shot exposure) through the stage controller 14. 
[0031] The main-control system 80 is equipped with sequence controller ability etc. in order to control 
migration of the wafer stage ST at the time of the shot map data function to store the shot array 
coordinate value (design value) which should be exposed on the wafer W besides the above functions, 
the alignment map data function to store the shot array coordinate value on Wafer W (design value) 
which should be carried out alignment, alignment, and shot exposure of a step-and-repeat method. 
[0032] The ramp-control processing section 90 cooperates with the main control system 80, and 
operates, the condition of a halogen lamp 20 is managed or a halogen lamp 20 is exchanged to suitable 
timing so that it may explain in full detail behind. 

[0033] In addition, reference mark FM formed on the wafer stage ST is used for the base-line 
measurement which is needed on the occasion of the calibration of the 2nd alignment optical system 60. 
Here, base-line measurement calculates the relative distance (the amount of base lines) within the Wth 
page of the wafer of the center position of the image of the reticle by exposure light, and the detection 
core of the spot light SP of the 1st alignment optical system 50 or the detection core (core of the index 
plate 30) of the 2nd alignment optical system 60. 

[0034] Drawing 2 is drawing explaining the important section of the light equipment 40 of the 2nd 
alignment optical system 60. Drawing 2 (a) shows the important section appearance of light equipment 
40, and drawing 2 (b) is drawing showing the internal structure. 

[0035] The lamp holder 41 1 holding this halogen lamp 20a has the structure where three halogen lamps 
20b, 20c, and 20d which are not used can also be attached, to halogen lamp 20a used for actuation being 
one. 

[0036] This lamp holder 41 1 is equipment of a turret mold, and can exchange now for halogen lamps 
20b, 20c, and 20d other than other usable conditions halogen lamp 20a installed in the usable condition 
by rotating the holder revolving shaft 412 as a core. Halogen lamp 20a of an usable condition will be in 
the condition of being stored in lamp houses 413 and 414 like illustration. 

[0037] The quantity of light sensor 416 is attached in the wall of lamp houses 413 and 414, and the 
electrical signal corresponding to the quantity of light of halogen lamp 20a in use is detected to it. The 
ramp-control processing section 90 judges whether based on the detecting signal of the quantity of light 
sensor 416, halogen lamp 20a in use is maintaining the requirement. 

[0038] In addition, even if it is the midst which is using halogen lamp 20a, halogen lamps 20b, 20c, and 
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20d other than other usable conditions will be come out to the outside of lamp houses 413 and 414. For 
this reason, it is possible for a used thing to exchange for an intact halogen lamp to proper timing by the 
life among halogen lamps 20b, 20c, and 20d. 

[0039] Drawing 3 It is drawing explaining the device in which halogen lamp 20a of an usable condition 
is exchanged for a used thing among halogen lamps 20b, 20c, and 20d. Drawing 3 (a) shows an 
appearance and drawing 3 (b) is drawing showing an internal situation. 

[0040] In accordance with the optical axis, the slide of the moving part 414 of lamp houses 413 and 414 
is attained, at the time of exchange of a halogen lamp, the moving part 14 of a lamp house slides it like 
illustration, and it exposes halogen lamp 20a of an usable condition to it. Next, it becomes possible to 
exchange halogen lamp 20a of an usable condition for other halogen lamps 20b, 20c, and 20d 90 degrees 
or by rotating 1 80 degrees centering on the revolving shaft 412 which formed the lamp holder 41 1 in 
this. 

[0041] As mentioned above, what is necessary is just coming to exchange used components at once, 
after the halogen lamps 20b, 20c, and 20d of an except become used altogether during use, since three 
halogen lamps 1 20b, 20c, and 20d besides actually used halogen lamp 20a serve as a spare parts kit when 
the halogen lamp which can be attached and set to a lamp holder 41 1 is set to four. Thereby, it becomes 
possible to reduce the exchange itself. Moreover, since it is necessary to double the timing which 
performs exchange of such an article of consumption neither with the timing from which halogen lamp 
20a in use became use impossible, nor the timing in the intervals of the processing sequence of an 
aligner and it does not need to suspend an aligner at the time of exchange of a used halogen lamp, the 
employment approach that the consumables of all aligners are exchanged periodically also becomes 
possible. 

[0042] It is a desirable situation that a higher air cleanliness class is required and human being takes care 
not to enter in a clean room as much as possible in the clean room which manufactures a semi-conductor 
as detailed-ization of a semi-conductor progresses in recent years. As mentioned above, with this 
aligner, it becomes possible to reduce the frequency of exchange of the light source components for 
alignment sensors, and if it becomes possible to substitute the parts replacement of the key point of all 
aligners for exchange once, the frequency where human being goes into a clean room as a result can be 
reduced. 

[0043] Drawing 4 is a block diagram explaining the configuration of the ramp-control processing section 
15. The time Management Department 91 manages the accumulation time of halogen lamp 20a by 
measuring and memorizing the resistance welding time of halogen lamp 20a current in use. The time 
display 92 displays that an operator understands the accumulation time of halogen lamp 20a. When it 
judges whether halogen lamp 20a is maintaining the requirement based on the accumulation time of 
halogen lamp 20a, and the quantity of light detection output from the quantity of light sensor 416 and it 
is judged that halogen lamp 20a in use needs to be changed, the exchange need decision section 95 
rotates a lamp holder 411, and exchanges halogen lamp 20a in use for other things. 
[0044] Drawing 5 is a flow chart explaining the sequence of wafer exposure processing of the aligner of 
drawing 1 . 

[0045] After usually performing wafer exposure processing continuously to two or more wafers W and 
performing location measurement processing to each alignment mark on Wafer W using an alignment 
sensor to each wafer W, shot exposure processing is performed to each exposure field on Wafer W. In 
addition, the following explanation explains the wafer exposure processing in the case of performing 
alignment using the 2nd alignment optical system 60 of an off-axis method. 

[0046] First, the unexposed wafer W is set on the wafer stage ST at step S20. Next, the calibration of an 
alignment sensor judges whether it is the need at step S21. For example, after performing a calibration 
finally, when the elapsed time from the number of sheets of Wafer W or the last calibration which 
carried out exposure processing exceeds a predetermined upper limit, it is judged that a calibration is 
required. 

[0047] When it is judged at step S21 that the calibration of an alignment sensor is required, the 
calibration of an alignment sensor is performed at step S22. Specifically, measurement of the amount of 
base lines corresponding to the difference of the center position of the image of a reticle and the 
detection location of the 2nd alignment optical system 60 by exposure light is performed. 
[0048] Next, it judges whether it is necessary to exchange halogen lamp 20a which is carrying out 
current use at step S30. For example, when the accumulation time of halogen lamp 20a currently 
installed in the current usable condition exceeds a predetermined upper limit, it is judged that a halogen 
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lamp needs to be exchanged. Moreover, although halogen lamp 20a has not lost the engine performance 
completely, also when it is judged by decision criteria, such as reduction of the quantity of light of 
halogen lamp 20a, that it is an exchange stage, it is judged that a lamp needs to be exchanged. 
Furthermore, also when halogen lamp 20a has lost the engine performance suddenly with the lamp piece 
etc., it is judged that a lamp needs to be exchanged. 

[0049] When it is judged at step S30 that lamp replacement is required, halogen lamp 20a installed in the 
current usable condition is exchanged for an intact thing at step S31 among the halogen lamps 20b, 20c, 
and 20d which will be in other usable conditions. In this case, it will return to step S22 and the 
calibration of an alignment sensor will be performed again. Thus, the processing halogen lamp 20a was 
used for whose performing again calibration processing just before it was judged that lamp replacement 
was required, and it performed it just before lamp replacement is because the normal result may not be 
obtained, restarts the result which may not be normal and enables it to continue suitable processing. 
[0050] When it is judged at step S32 that there is no need for lamp replacement, location measurement 
of the n-th alignment mark (n= 1, 2, 3 — ) is performed at step S23. A specific image is detected among 
two or more alignment marks using the 2nd alignment optical system 60, and, specifically, the location 
of this alignment mark is measured. 

[0051] Next, it judges whether it is necessary to exchange halogen lamp 20a current in use at step S32. 
The criteria are the same as that of the case of step S30. And when it is judged at step S32 that lamp 
replacement is required, halogen lamp 20a installed in the current usable condition is exchanged for an 
intact thing at step S3 3 among the halogen lamps 20b, 20c, and 20d which will be in other usable 
conditions. Also in this case, it will return to step S23, and location measurement of the alignment mark 
performed immediately before will be performed again. 

[0052] If it is not the last mark, it will return to step S23 and location measurement of the next alignment 
mark will be performed, it judges whether when it is judged at step S30 that there is no need for lamp 
replacement, the alignment mark which performed location measurement immediately before is the last 
mark, if it is the last mark, it will progress to step S24, and m-th shot exposure (m= 1, 2, 3 --) performs 
in the predetermined location on Wafer W. 

[0053] The above shot exposure is repeated, when it is judged that the shot exposure performed 
immediately before at step S3 5 is the last shot, it progresses to step S3 6, and it judges whether the wafer 
W under current exposure is the last wafer. If it is not the last wafer, it will return to step S20, Wafer W 
will be exchanged, and the processing explained above will be repeated. Processing will be ended if it is 
the last wafer. 

[0054] In addition, exchange of halogen lamp 20a can also be performed like [ in case an aligner is being 
under / a halt / or shot exposed ] in parallel to the actuation usual to the timing for which the alignment 
sensor is not used. 

[0055] Furthermore, what exceeded the life among the halogen lamps 20b, 20c, and 20d which will be in 
an usable condition, and the thing which specifically produced a lamp piece and performance 
degradation can also be replaced with an intact halogen lamp working [ an aligner ]. 
[0056] Drawing 6 is a flow chart explaining the modification of the sequence of the exposure processing 
shown in drawing 5 . This sequence corresponds, when change arises in the property of location 
detection of an alignment sensor by exchanging halogen lamp 20a. 

[0057] In this sequence, when it is judged at step S32 during location measurement processing of an 
alignment mark that lamp replacement is required, after performing lamp replacement at step S31, it 
returns to step S22 further, and calibration processing of an alignment sensor is performed again. And 
the location detection of an alignment mark shown in step S23 is redone from the 1st mark. Property 
change of the sensor produced by lamp replacement can be amended by this, and proper processing can 
be continued. 

[0058] In this case, also when lamp replacement is performed in parallel with the usual actuation 
between the inside of a halt of an aligner, shot exposure processing (step S24), etc., since an alignment 
sensor is used with the following wafer W, the calibration of an alignment sensor is needed. For this 
reason, as a decision criterion of the need for the calibration of an alignment sensor, in addition to the 
decision criterion in the case of step S21 of drawing 5 , the matter whether lamp replacement was 
performed is added, and at step SI 21, after performing a calibration finally, when such lamp 
replacement is performed, decision of performing a calibration is made. 

[0059] Drawing 7 is drawing explaining the modification of the lamp holder 41 1 shown in drawing 2 
and drawing 3 . In the lamp holder 41 1 of illustration, the status indicators 413a, 413b, 413c, and 413d in 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 9/12/2007 



JP,11-087237,A [DETAILED DESCRIPTION] 



Page 7 of 8 



which it is shown whether each halogen lamp is intact or it is used are added to halogen lamps [ 20a, 
20b, 20c, and 20d ] near. Status indicators 413a, 413b, 413c, and 413d show the condition that each is 
Lamps 20a, 20b, 20c, and 20d. In this case, when intact, it is blue, and an operator can be made [ the 
condition that the ramp-control processing sections 90 are each halogen lamps 20a, 20b, 20c, and 20d is 
also manageable, for example, ] to be able to recognize the condition of each halogen lamp by changing 
a status indicator like becoming red if it becomes used, and the workability of lamp replacement can be 
raised. 

[0060] The [2nd operation gestalt] Drawing 8 is drawing explaining the important section of the aligner 
incorporating the alignment equipment of the 2nd operation gestalt. This aligner is what was changed 
into the 2nd alignment optical system 160 of the LSA method which irradiates a laser beam to the 2nd 
alignment optical system 60 made into the FIA method with the alignment equipment of the 1 st 
operation gestalt at an alignment mark, and detects diffraction and the scattered light, and omits 
duplication explanation about other intersections. This 2nd alignment system serves as arrangement of 
an off-axis method. 

[0061] The beams LB2 from laser light source 161a are red light, such as helium-Ne laser with which a 
resist does not have photosensitivity. This beam LB2 passes along the beam plastic surgery optical 
system 162, and it carries out incidence to an objective lens 166 through the beam splitter 165,169 of a 
pair. It is reflected by the mirror 167 installed in the lens-barrel lower part of the projection lens PL by 
45 degrees, and incidence of the beam LB2 which carried out outgoing radiation from the objective lens 
1 66 is carried out to an optical axis AX on the outside of the projection lens PL at parallel, and it carries 
out image formation of the slit-like spot light SP on Wafer W. 

[0062] In order to detect the alignment mark on Wafer W by the spot light SP, horizontal migration of 
the wafer stage ST is carried out to the spot light SP. If the spot light SP carries out the relative scan of 
the alignment mark on Wafer W, the scattered light, the diffracted light, etc. arise and the quantity of 
light changes with the relative positions of an alignment mark and the spot light SP from the alignment 
mark. It reverses along the light transmission way of a beam LB2, passes along a mirror 167 and an 
objective lens 166, it is reflected by the beam splitter 165, and such optical information reaches a photo 
detector 168. The light-receiving side of a photo detector 168 receives only the scattered light and the 
diffracted light from an alignment mark. 

[0063] Each photoelectrical signal from this photo detector 8 outputs the mark positional information AP 
2 as a coordinate location of the wafer stage ST when the core of an alignment mark is in agreement 
with the core of the spot light SP by the same processing as the case of the 1st alignment optical system 
50 explained with the 1st operation gestalt. 

[0064] It is reflected by the beam splitter 169 and the reinforcement of the beam LB2 outputted from 
laser light source 161a is supervised by quantity of light sensor 416'. When the output of quantity of 
light sensor 416 ? detects consumption of the performance degradation of laser light source 161a etc., or 
when the time of laser light source 161a reaches a upper limit, it is judged that laser light source 161a in 
use needs to be exchanged. Thus, when exchange of the light source was needed, a lamp holder 41 1 is 
rotated and it exchanges laser light source 161a in use for other laser light sources 161b, 161c, and 161d. 

[0065] As mentioned above, although it was based on the operation gestalt and this invention was 
explained, this invention is not limited to the above-mentioned operation gestalt. For example, although 
the thing of a FIA method is used as the 2nd alignment optical system 60 in the alignment aligner of the 
1 st operation gestalt The laser beam which changed the frequency into the alignment mark of the shape 
of a diffraction grating formed on Wafer W slightly is irradiated from a 2-way. It is good as a thing of a 
LIA (laser INTAFERO metric alignment) method (refer to JP,61-215905,A) which the two generated 
diffracted lights are made to interfere and detects the positional information of an alignment mark from 
the phase. In addition, in the above explanation, although the thing of a FIA method, a LIS method, and 
a LIA method is used as the 2nd alignment optical system of an off-axis method, these are properly used 
suitably according to various alignment properties required of alignment processing, such as detection 
precision and detection speed. 
[0066] 

[Effect of the Invention] Since the 1st or 2nd light source components with which the control unit 
controlled installation equipment based on the decision result of decision equipment, and was installed 
in the condition which can be illuminated are made to exchange for the 2nd or 1st light source 
components so that clearly from the above explanation according to the alignment equipment of this 
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invention, the workability of exchange of light source components increases. Moreover, it also becomes 
possible to suppress the stop time of an aligner short as compared with the case where people perform 
exchange. 

[0067] Moreover, according to the desirable mode, since actuation of an aligner does not stop on the 
occasion of exchange of light source components, the operation effectiveness of an aligner increases. 
That is, the light source components of alignment equipment can exchange light source components, 
without suspending exchanging light source components, then an aligner so that it may be settled in the 
time amount for which it is not used only by the part in the exposure processing sequence of an aligner, 
and the light source component is not used in the sequence in the case of such light source components. 
[0068] Moreover, according to the desirable mode, a control device can exchange light source 
components automatically, while not using light source components, since the case where alignment 
equipment is either a calibration or detection of a specific alignment mark is avoided and light source 
components are exchanged. 

[0069] Moreover, according to the desirable mode, since the calibration of alignment equipment is 
redone after exchange of light source components, the precision of a calibration can be maintained also 
when the property of alignment equipment changes by exchange of light source components. 
[0070] Moreover, since according to the desirable mode detection of a specific alignment mark is redone 
when a control unit exchanges light source components immediately after detection of a specific 
alignment mark, also when the property of alignment equipment changes by exchange of light source 
components, the precision of location detection can be maintained. 

[0071] Moreover, since the 3rd intact light source component and exchange are possible according to the 
desirable mode, without the 1st or 2nd light source components of a lighting impossible condition 
suspending exposure actuation, alignment equipment can lengthen more time amount which operates 
continuously. 

[0072] Moreover, since the light source lamp of the extensive wavelength band where light source 
components illuminate an alignment mark is included including the photo sensor to which alignment 
equipment detects an alignment mark as image information according to the desirable mode, exchange 
of the light source lamp of the alignment equipment of the type which performs location detection by the 
image processing becomes easy. 

[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 8] 
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[Drawing 3] 
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w±«77^ ^ y h-r^^ >- 3 >y hE?«Stt (tstf 

tt) £te*^§75^yf- V-yT-T-?«fg. T 
54 ^yh#^Xf'y7 • 7*y F • Uh°-h^W^ 3 
•y hmfflZcoVx^AT-iSSTCD&MZmWt&tzlt) 

[003219 >T®mmu9 0 wmm 0 1 
mixmi. mzmmixoiz, ^uyy?yr 

[0033] ^xAXT-x'ST±tm§iX7t 
g2T?-?FM«l, H2T7^^>b^»6 0cO^-v 
Wls-isayizfelxX&kKK-Xy'fyitmiz 

mm^tthh<r>x'hh . zzx\ K-xuymmt 

tl, M3BKtJ;l»^^/KO«(?5^fiai:. mi 75 
4^y b3fr¥^5 0<9X;tf'y bftSP^ft^frXJifS 
2T5^yhft^6 0<Dftai+'l> (^«3 0W>f 

'CO tw^x^NWHrtrcofflSSBi i^-xy-iyi) 

[0034] 02J1, m2Ty4 *>y%¥&(>Q<r)% 

W£W.4o<7mu*WRfhWX'bh. 02 (a) 11, 
ftwmw4ocDmm®$*i. 02 am, 
gp«&£*-f0-e*>i>. 

[0035] f^teffl-tSAn^'y^y^Oajii 
^Xhh^zMl. zn^nyyyyr 20 aZUftt 
hyvr-tuWA 1 i&, ^mtx^t£^3r>a)j\uy 
yyyr20b. 20c 2 o<i hmttir&immt 

%-oX^l, 

[0 0 36] Z<r)yyT*}Vy4 1 1(1, M! 
<T)mWX\ *;^@te«4 1 2£4"l>fc LTl5llK-r&; 

20a £%<?>m<omm^fmkmvMw\n7 ! y7yT2 

0b. 20c, 2 0dh^-rS-i:* i T''S&J:3^ 

-?tv->3. mm^^m<r>^uyyyyr20a.\,t, 0 
^(0j:dt5>-rA^X4 1 3, 4 i4cotfttSiW$ix 

[0 0 37] 7y-7A^4 13,4 1 4cO|*)M(;:(l, 
3£H:y?4 1 bim^m^ixxm, f$ffl+?)An 
^>9y7-2 0 aW3fc»t*t)M-*«««^*««lJ-t 

*. 9xnw««ia*9 0tt. *m*y^4 1 6*>ataj 
tg£*l£8 IT White 9 * f'Jffitl) . 



[00 38] Aoyy5> , r2 0a*ttfflLTV^ 

y7*20b, 20c, 2 Odd, ?y7Vv>X4 13, 
4 14«JWIKaifc4l«t:*-»TV^. .rofctf), ad 
yy7yr2 0b. 20c, 20 d«^*>j|#^J;oT 

y 5 y T k t&tt & Z t iHt& t & 1 X v M . 
[0039] 03(1, ttHj^^OAnyy^xr 

20a£Auy>5yT20b, 20c, 20dc?)3*> 

3 (a) (1, *M!£^U 03 (b) 11. fl&WJ^-t 
Sr^-f0-C*>S. 

[0040] vyV)\^jXA 13, 4 14c^pII8gB4 1 
4d. mAZ&nXXU K^flgfc&oTfcO, AQf 

y^yr^j&i^Kti, 0*»i?fc5y7Vv>;*.c7>nT 
mgi 4W5-f HLTffiffl^rtg^soAo^y^yr 

2 0aS-^tii§**. yyTltoWA 1 

fcftf*fcGllK*l4 1 2 LT9 0° Xd 1 8 0" 

mzv&zkizxr,. m*imvmwwyy7y7 

2 0a£fl!!<7)Anyy5y7'2 0b, 2 0c, 2 0 dfc 
[0041 ] lilt?) J: at, 7 y ntovy* 1 l fcJK 0 

^vxmzwyyyyTZAHzitziSi&M^ m 
mtzmm-t&^v-yyyy72 o a»i, 3mw? 

y^y7"2 0b, 2 0c, 2 0d^fi|gBp o pfc^l./i 
ffiffl4>W?hcOAo^*y9yT2 0b, 20c, 20 

Ufe-Tik soffit* 4. 4fc. iWid*fl»6fto* 
mm&*no?4 5y/«i, ffiffl4»WAp^>7yr2 

v—iryxo-^ra^^^ S y^K-&*Hi:S^S^< . 
flW»*OAoyy 9 yr<93a*i$fcSftgB£fM:-f 

[0042] jS^, ^^ftoaa^^'Jttftoil. ^ 

ftcoSSJi^ffo ^u-y^-x-Wi, iDftV^u-y 
&t>m$Zix&£olz%-oXZXt5<0. XZ&WWAm 
m V-yjl—J*WzM%^X'%ts£o! l z-tlzbtf 

x\tT=7i jt y b -c yvmco%MU&co3mimcr>$m 
zmt>tz t mmt & o , -*<03»fNirc^«3i38 

*fc LTAra*^ 'J-y;P-AlcAI)««?r«^-rct 
[0043] 0411, 7y7^"Jffll?Pigl51 5^1ifi£S:iS 

iati^ny?Bi?*i. ffiffln#ra« : aa59 1(1, «tt 

ftffl4jc0Aoyy5y7-2 0a<7)jil:B#^2r|ta)L, IE 
«LTi3< CifcfcJ: 0 Ao^'y^ y?2 0 a^Stffiffl 
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7-2 0 a<ommm*fm%mip*x ? tm? 

4. 3S^^ttWBtgP9 5(i. ^n^r>7yr2 0a«0 
mSttfflB#Si:, 3tJHty^4 1 6*»fc*Hfc«ftajaWj 
fc(C*-?Vv*;. Anyy5vr2 0a#iBBttlB?HH* 
LTv^^h'^A^WBr&ffVK ffiffl*£>Aar>9y 
r 2 o a etfsgtf&B t Wk Ltz^z . 5 y 
4 1 1 ^EWE^-fr-Cffiffl+OAayy 5 >7°2 0 a Srffi 

[0044] 05ii. ai^s^sco^xAS^joa 

[0 04 5] <7xAjfcB!i8ii, 9ffs SM^xa 
9W ^ y h-fe>"9-^fflv^T^xAW±<o#r5-f ^ v h 

Slt#«Hfc*f LTi'a -y hMOSSrfi^ . $r*K £1 
T«tlt *7 • 7?isXlr£<rM27y4X>\- 
6 0 UX T 9 A * V h Srfr 0 *&<0<7 x aR 

[0 04 6] 41*. Xf-yrS2 0t, 7i/Uf-y 
STit^ro^xAWj-fe^y h-f&. x-r-y 

rs2iT\ r7-f^yh-fey9-fio^ j rU7'v->'3y 
j^ga^fcfflBrf*. W£tf\ 9mz*f)lV- 
y 3 y^ff^T*^S»aL^^xAW<ot!dR^*f* 

4. 

[0 0 4 7] Xf7rS2 1t77'f^yHyt<^f 
^U^-^a^jMlfcflBrS^ut*^. Xf77S 
2 2T\ 794 X>\-t>W*vV7l'-i' a>im 

[0 0 4 8] mz. Xf-y7S3 0t, JSTtttJHLTV* 

&. Aoy>5yr2 0aco^«^^^fi|»r 
^PtiOs Anyy5>'7 , 2 0a*^t:ttiB**-a 
T liv *6rv* fc cow$»B#fflT'J> 4 fc AS? $ i . 

*£J: 0^oyy5y72 0 aj&Ht tg%*oT t4 

[ 0 0 4 9 ] Xf >y 7 S 3 0 T'9 y 7°£$rfi^i f IBf 
Xr-v7S3 1T\ ?!ttttffl^ri6««t:» 

a^n^Aoy>9>-r2 o a&mnmmmtfmizz: 

\v\n-!?yy>T20b^ 20c % 20d<0d*>*ffiffl 
WtOfcSaW-i. :WH^. Xf •y7'S2 2{cM-5 
T> 794;<yh*y^*VJ7y-y3y£l?JK£ 



9y7^c0ll5fcAor*y9y72 0a£fflV> 

hhtz#>x*h*). mx'%^m&(ot>hi&%zmm 

IX . ag«J5rJ!fflS:«^-r 4 £ 4 J: 3 fc bfc t> 

[ 0 0 5 0 ] Xf -y 7 S 3 2 T'9 y 7X*0£Bj&«$:^ 
fcflK5*lfc*&. Xf -/TS2 3T\ Hn#a (n = 

1, 2, 3-) cor^-f^yh-e-^^eBH-SIS-fi 1 
3. JMfrWWi. m27y4 *yhm&6oim^x 

[0051 ] mz. Xf'v7S 3 2T, S4&JWOA 

■th. ^oaswi, xf77S3o cot%£ t mmx-fo 

h . * LT , X-r -y 7° S 3 2 T'7 y7"38a#i£gfc ^JDf 
SiifcH^, Xr'y7-S3 3T\ iMffiffl^^tcIS 
■SixfcAnyy 9X7*2 0 aSrffiiOffiffl^Sglfc^fc^ 
t,v\ayy^y7'2 0b, 20c x 2 0 dOd *>*1£ffl 
(Di>ff)k3mt&. wO^t, Xr-y7°S2 3(:Mo 
Tx E8iit1 ; fo/cr9^^>'bv-^cOfiatfffl5rSS 

m-th^uz^h. 

[ 0 0 5 2 ] Xr 77S 3 0T'9 y7^W^**S:^ 

tfl»s*ifc«^, jtB5tfiaitsj^fT' 5 ^T9^^y 
^ T^rftfUf x f -y 7° s 2 3 fcM T »:cor 9 --f p< y h 

V-9<T)®Mm*:ft\K m&-?-?X'btltf.XT>v7 
S24tJt^% »7xAW±<0rJr^fi{lt:»m#a (m 
= 1, 2, 3-) 7hRMffO. 

[00 5 3] Jilted d 3:^3 -y hH^Sr^ilL-C, X 
f -y7-S3 5X\ TtfWJCff-jfc^ 3 •>/ h^3t* J «k*|y3 

•y b-c*4 twrssnfc^ xf7 7s 3 6 tatc 

t, JittR^O^xAW^ft^^xA-C'J)!.*^*^ 

otViAW^L Ja±K"fltfc«H*IKg't. ft 

[00 54] =5r*3, yNn^>9yT2 0a<7)^i. S 
JiaabWi+rfiv^iJ'g -y h»3t+T*S«^<0J: o 

[00 5 5] «fflnrigtt®t=3:^Anyy9y 
T20b, 20c, 2 0d^3^>#^5:fit^tO, M 

Sol&fW l:*ffiffl(OADf> 9 yri: IX *) h Z b 

[0056] m 6 05tc^-rst3t^a^y-^yx 

yxti, yNn^'y9y7°20aSr3^1-|»^tfcJ;-5T 

r 9 4 ^ y h * y^coffif«iai<*)»ttfc:3Wfc*«4 t-c L 
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[00 5 73 Zcoi"-?yxX'te, 734 

<m9.mmmwzxTv7s 3 2x-y yT^m-m 

Zt>t,ZXTy7S22tzm-oX7 ; 7-<! *>h*> 

v<7)*vv~?i<'-i'3>wm£n%.mft-f&* tlx. 
7 rs 2 3 \z^-$Ty* x y b v- ? coftg$ai£ 

[0058] ,r<oi§i^ SftSH^fPittf^s -v Ml 

7°S12 1T'{i, T=jA*VV->e.VW**rV~fV-i' 
a >-Oi^ttc7)fiJ8lrMSi: LT, HSOX-fyTS 2 1 
w^cofWSmtcJn^T , ft&fc* x 0 rv-i/ 3 y 

*'ft->Xfrh y y 7^$#>'ffMl*:*>i:' o frb 
[00 59]EI7ti, 02&tf03t^t5y7°*/k?' 

4 i i<o£*ffl£i£HJW-&ii-e£>£„ la^o^yr*^ 

^4 1 ltll An^>7y/2 0a 1 2 0b. 2 0 

ffiffl^^T'*>l,*>S:^-t«»-f y^'^-^4 13a, 4 
13b, 4 13c, 4 1 3d^ftJpLT^I>„ ftis-* V 
^>-^4 13a, 413b, 413c, 41 3d{2, 
ZiX?tltfyy72 0 a, 2 0b, 2 0 c, 2 0d«t 
»^*LT^I»„ ,rc0*§£, 5yr$ijffl»ai9 0*^ 
v\nyy5yT2 0a, 2 0b, 20c, 20d(F>$M 

h<mh. mummmcQmtsmx\ mmtzzz 
bmz%m<r>£oizvmj yi?>r- / ?*wk£^hz 

b fc«k ^T^#Ic#;no^7 yrwfcS^fgliS-t 

s. 

[0060] cs§2H»ffioia8ii, %2mmm 
7yjx> y&mmwLAstmm&mmmm- 
tmx-hh. znmimmt. rnxmrnimry* x 

yh^mX'F I AtttLt^TyJ X>h%&Jk6 
0£, W-1f7fc£77^yhV-?MaT@i>r- 
fta3t^^Jii-r h L S A^WS2 4 * y h3K3« 
1 6 0K£HUt&<0t\ ffi^ftjllfcftfc'O^TJiSi 
i&gjfc**-*-*. .I05SS2T5>f;*yhm*7 • 7? 

[0061] TftjSl 6 1 a*^(7)t'-ALB2 

#fe*T*i. :«t'-ALB2ll t'-AfflB**** 
1 6 2 £319 , — fcfOt'-AXTU 7^165, 16 9 



6*^tliWUch'-jULB2{±, ®BUyXPLO)Mffi 

tuiz4 5° mmtitziy- 1 6 7-ce»$*u a 

^VyXPL^HI(c3t«AXtW^A3tL, 

[0062] X^«/h3KSP(wJ:-5T»>xAW±<?5r9 

X^yhftSPfcttLT*¥^»£tf£o Xtfy|>#S 
p^iAWiwr?^ y bl-7 SrffiM^S-f 6 
J: , 7? 4 * y h frfcttftft*. @tff^*% 

ioT3t**^ffcL-CV^<. zntozmwt. t'- 
ALB2<Oj3S3KBti»-5TaHtL, 55-167, St^ 
MVaUyX 1 6 6 £51 0 , t'-&X7V v?165X'K 

mtix. sm=f-i6 8tzmi. 6 8« 

[0063] zcr>%Km^8frt>cD&m.m^±. m 1 
mmmmxwim limits b*&* 5 0 corns 

b Wfcn^mz i0> 75 -f y h v- ? cotK^x*" 

[00 64] PftSl 6 1 afrkftJjZtl&t'-A, 

T, #*fey*4 1 6 ' TfiSSfiTV^. jea-by^ 
4 16' f)HBl 6 1 aPMtlfeefl^OfH 

«t«iajLfc«^. ^V^I^-Hf^iil 6 1 a«^ 
BW*iJHfltjtLfc*^i, ffiffl+col^-f*«l 6 1 

&Sb2tit&fe. y yrt-iv^A 1 1 SrS(6§-ti:Tffi 

mWiV—Wmi 6 1 ailmi/- f3t*l 6 lb, 

161c, 161dfc^-rS. 

[ 0 0 6 5 ] J2LL, &il0Bmm LXZrtmfcWfflL 

(4, Sg275-f^yb*^6 0tLT. FIAM» 
«^77-^ ^ y h ? izffimLZmMzgiLt: u-if 

•tSLIA (W-if ■ JyfyxvXbV y? ■ TyA 
^^MM (SWBBIS6 1-2 1 590 5^>mmk) 

i/Xjy£C0$&2754 Jtybyt&Jkb LXF I A^Tit, 
L I S^, MSL I A^cOtO^ffl^TV^Av <I 

ix^ti, 7yj tybomizmtznm&m. mm 

[0066] 

W77>f ^ y iWf . ^J^WlBt^S^J 
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mmmzm^ ^x mwmmmw ix mm ^mtm tat 
a s *ifcs& i xuss 2 ^jigR^^si 2 xiiss i «as.a 

±mmzm< mi izt i^nwcsr* . 
[ o o 6 7 ] m u^awtckfur . 

SO»«»*M8f * S . 9 , 4 * V M£S<Oft 
is-iryxQX-tcomi&iihffm Stfvo vfr w| 

[ 0 0 6 8 ] £ . #4 U^JRKfc JfKf . tMKStf 
TyA* V htabWMr VfU-i/a y*Ximfc(?>T 

yA*y (vm^^^iftifrX'fo&^&zmm 
ixftmmzmm&cox'. %msh*&mix^% 

tmmzryA * y vm.<r>*\ v 7>-^ 3 >w 

[0 0 70] ff* LV>JWKtJ:#ltr, ft&coTy 

[0 0 7 1 ] #4 LV^lWt ifttf. JSWRTIi 
ttSUDSiS 1 XU&S 2 3e»aft4«J|*IMP tff jh-ti -I b 

& < *ffiffl«n 3 ffxmsus, t jx o #x ^mx-h i <r> 
x\ TyA*>hm'&tfmmLxm?tmm£<o% 

<-tlZbtfX'%l. 

[0 0 7 2] ttz. fttl^mmzXtllf, TyAAV 



m-tyy-z-tfr. %mmswt54 x>hv-?m 

mz>m.mmftm.yyr*^cox\ 

x o ximmm *n ? 9 a t<kt y a * y y %m.<r>>m 

yvr<n%m®%b%&. 

[Hi ] mimmmcommmcD^tiffiitz^uzm 

XHbh, 

im2]micDmmmw&&mwtmx'hz>. 
[ 0 3 ] m 2 iz^tmcomm wm-imx-h * . 
[ H4 ] m 3 <n 5 y rmwmu^mmmm~th 7v 
•v9mxhh„ 

[05 ] 0 1 <0*3(SI»OII««^SrilW&7n-f- 
[06] a5(07n-f-*-h^Lt7a-f+- 
[07] 02&V03t^-t7>'r*;^t*t^>'> ;: 

9 urn bi&smi&mt s mxh i . 
iSMuyXPL 

1/J-9IVR 
»7iAW 

*1794*>'Me!l 6 *5 0 
8277-f*yHfc¥&6 0 

8 0 ±Mff% 

90 

91 ommm 

9 2 ffifflBtEl^gK 

9 3 SA^MmbNK 
9 5 ftjfe&SttHBrS 

97 5yr*;i^^*J»8R 
411 y yy*ivy 

413 yyT)\f)X 

4 14 yy?>\*7X Wim) 

416 atM-fey-t 
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